The secretion of human chorionic gonadotropin as well as the alpha- and beta messenger ribonucleic acid levels are stimulated by exogenous gonadoliberin pulses applied to first trimester placenta in a superfusion culture system.
It is well documented that the hypothalamic decapeptide gonadoliberin (GnRH) controls the biosynthesis and secretion of pituitary gonadotropins; however, it is still unclear whether GnRH synthesized by the placenta plays the same role with respect to hCG. In the current study we have investigated the acute response of placenta tissue to a single GnRH pulse as well as the influence of GnRH pulses on the secretion of hCG and hCG mRNA concentrations elicited several hours after application of the peptide hormone. For this purpose we have used a superfusion culture model of first trimester placenta tissue (8-12 weeks of gestation). In the first hour after explantation of the tissue, hCG secretion was decreased, and increasing amounts of free subunits were released. Afterward, the original hCG secretion rates were recovered and maintained for several days, attended by decreased levels of free subunits in the culture medium. The superfusion model was superior to static incubations, since it showed approximately a 4-fold higher amount of hCG to be secreted within 24 h (day 3 of cultures). A single GnRH pulse (1 mumol/L; 30 min) caused a significantly increased transient release of hCG (P less than 0.0001). Two GnRH pulses (concentration range, 0.01-10 mumol/L; 30 min) applied 24 h after (first pulse) and in the interval between 36-48 h after (second pulse) the start of the superfusion culture elicited a long-lasting 2-fold increase in the hCG secretion rate, which rose approximately 6 h after the second GnRH pulse. This was correlated with increased mRNA concentrations measured by means of Northern blots of total RNA. At 0.02 mumol/L GnRH, 4-fold higher beta mRNA levels were observed. The alpha mRNA levels were 2.5-fold elevated. GnRH pulses of 0.01 and 10 mumol/L, respectively, were ineffective. A further effect of GnRH pulses was augmentation of the episodic character of hCG secretion. Our results suggest that GnRH causes different specific acute and late effects on the amount and pattern of hCG secretion as well as on hCG biosynthesis at the levels of both hCG subunit mRNAs.